THE Ds LOCUS, PART III, TRANSPO3SITION OF THE Ds 1.0CU3

1, Introduction

Transnosition of the Ds locus is a relatively frecuent
phenomenon, In the report on the origin and behavior of the c-ml
locus, it was shown that c-ml arose from a normal C locus as the
consequence of a transposition of a Ds locus from its standard
loeation in chromosome 9 to a position close to or within the C
locus,., The presence of the transposed Ds locus did not produce
any alteration in the appearance of the chromosome in the resion
where it had been inserted, nor did its nresence cause any reducs
tion in crossing-over between C and Sh, In this new location, Ds
responded to Ac in exactly the same way that it responds to ac
when in ite standard loocation. The relation of this resnonse to
the produoction of visible mutations of c-ml to C was discussed in
the earlier report, The study of c-ml mutational phenomena
sugiested that the Ac-controlled mutadble loel arise because of
transpositions of the Ds locus, 3ince these transpositions are
relatively frequent, it may readily be understood why s0 many new
Ac-ocontrolled mutadble locl are arising in the D3, Ac plants and
why previously stable "wild-~type” locl "suddenly”™ become unstable
and mutable,

“ecause transpositions of Ds are related to the origin of
mutable loci, 1t 1s o7 prime importance to determinc the mechanism
responsible for this transposition, How docs 1t ocour and why
does it ocour with such relatively high frecuencies? in extensive

analysis of one case of transvosliion of Ds has indicated the
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probable mechanism that brings about thls transposition, The
analysis also suggests the reason why these transpositions are
80 frequent, This case of tranasposition of Ds will be considered

in detail 1n this report,

2, The origin of transposed De, Case I

The first recognized case of transoogition of Ds arose in the
oross of a plant (4108C-1) having the constitution wd I Sh 2z Wx Ds
in one normal chromosome ¢ and 74 C sh bz wx 43 in a normal homologous
chromosome 9, This plant was heterozygous for ic (Ae ac), The
tynes of Kernels resulting from the cross of thls plant to a female
plant carrying C sh bz wx ds ac are given in table 1. (The male
parent plant (4108Cel) arose from an I - © bz, 3h - sh, «x=-wx kernel
on an ear coming from the cross of a ¢ sh bz wx ds ac female plant
by an Ac ac male plant having two normal chromosomes ¢ with
4#d C oh Bz 4x Ds and wd I Sh Bz «x ds, respectively. The kernel
from which plant 4108C-l arose was selected becuuse 1+ had received
an I Sh Bz #ix Ds chromosome, The Ds locus was introduced into this
chromosome as a consequence of crossing-over in the néterozygous
male parent,) As table 1 shows, with the exception of two aberrant
kernels, the types of kernels and the ratios obtained are those
exnected on the basis of the above glven constitutlon of this plant.
+“hen this plant was crossed to a ¢ sh 32 wx ds oc female plant,
the types of kernels appearing on the ear are those given in table 2,
The ratlos of the varlous types of kernels obtained in this cross
likxewise asree with the given senlc constitution of the male parent
plant (4108C-1; see sunplement to table 2)., In both crosses,

the variegation in those kernels having both Ds and Ac is of the



Table 1
Types of kernels appearing on ear from cross of

C sh bz wx ds ac ¢ x 1 Sh Bz ¥x Ds ie ac d
C sh bz wx ds

Plant 4108C~1

Kernel type Number of kernels

I«C bz, Sh¥%, Wxewx 87

I gh vx 59

C sh bz wx ' 128

I sh wx 5

C Bz-C bz, Sh,Wx-wx 5

C Sh Bz ix 2

I Sh wx b2

C Bz=~C bz, sh iix-wx 0

C sh Bz Wx 1

C sh bz, ixewx 28

C sh bg Wx 31

I-C Bg~C bz, ¥h, Wx-wx 1 Origin of Plant 4206

I-C‘Bz;éﬁ ixvrvww”WM 1 Not tested
Totals 364

# The Shesh variegation will not be indicanted in the tatble.
It may be understoocd to be present,



Supplement to Table 1
Types of chromatids produced by plant 4108C«l and appearance of
kernel in tabdble 1

I a 3 L §
1l 8h Bz Hx Ds

Ag ac

C sh bz , Mx ds

Appearance of kernel

Ac J1-C Q;lgh-shsﬁxwwx 57

Non Cross-over I 3h B:}z #ix Ds:
chromatids ac I Sh Wx

C sh bz wx 48 Ac¢c and ac C sh bz wx

Region 1 I sh bz wx ds ic and ao I sh wx 5
. Ac C Bz~C bz,Shash,Wx-wx b
C 8h Bz Wx Ds
N ae ¢ Sh Bg #x £
Region 2 I Sh bz wx de 4Ac and ao I Sh wx
- Ae C Bz«C bz sh ix-wx 0
C sh Bz #x Ds -
N ae ¢ sh Bz ix 1
Reglon 3 I Sh Bz wx ds a6 and ac I Sh wx
- Al C_sh bz ix-wx 28
C 8h bz vWx Ds
~ ae C sh bz #x 31
Reglion 4 I 8h Bz ix ds Ac and ao I 8h Wix
C sh bz wx Ds Ac and ao C sh bz wx

Observed double croas-over, Reglons 2 and 3:-1 C sh Bz wx non~variegated

0dd clnsses = 2, Zee Table 1.



Table 2

Types of kernels appearing on ear from c¢ross of

¢ sh Bz wx ds ac ¢ X 1 3h Bz ¥x Ds AC ac J

C sh bz wx ds
Plant 4108C=1

Kérnel type Number of kernels
I-C Bz, Sh*% Wxewx 41
I sh ix é8
C sh wx 86
I sh wx 4
Cwe,Sh Wxewx 3
C 8h ¥ix 1
I 3h wx 48
C=0, 8h,\/x=wx 14
C sh ix 24
1 sh dx 1l

Totals 280

162 I 3 128 ¢C
152 wWx : 138 wx

* fThe Shesh variegation will not be indiocated 1n the table
but may be understood to be present,



Supplement to Table 2

Chromatids produced by plant 4108C-1 and appearance of kernels:

Sh Wx Ds
Cross=-over regions tested:
gh wx ds
R
2 3
Cross-over 1t Resuld ing Critlical
region Constitutions of J gnmetes kernel type Kernels
AGC I=¢ 3h dx=wx 41
' I 8h Wx Ds -
™~  ae¢ I 3h ux
None=crossovers
sh wx ds Ao and ao C sh wx
sh wx 40 and ac I sh wx 4
Region 1
__ Ao Cee¢ Sh dx-wx 3
3h #x Ds
N ae ¢ 8h wWx 1l
3h wx 4s Ao and ac I 3h wx 48
Region 2
Y. C~0 sh Jdx-wx 14
sh Wx Ds
. ao C sh Ax 24
5h @éx ds Ag and ac I 3h 4x
Region 3
AQ C=c 8h wx 0
sh wx Ds —
N ae C sh wx

Reglons ) and 2

11 sh 4x (Ds aec),
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type exnected when 8 Ds locus 1s at its standard position in the

I 3h Bz #x chromosome, The Ds mutations gave rilse to C s8h bz wx
seotors {table 1) or ¢ sh wx sectors (table 2)., Also, the position
of thls Ds locus is obvious from the types and frecuencies of
recovered crosse-over chromatids shown in tables 1 and 2. There can
be no doubt that in plant 4108C~1, Ds was located %o the right of
AX,~=at 1ts standard loocation in the wd I Sh Bz ./x chromosomne,

One of the two exceptional kernels listed in table 1 showed a
type of variegation that would not arise from an I Sh Bz 4x Ds order
of genes, In this kernel, many chromosorne breaks of the s muta-
tional type had ocourred, but the position of the breaks was just
to the right of the I locus insteasd of to the right of the . x loecus,
These breaks gave rise to cells In which the I locus was eliminated
but the Sh Bz and Jx loci were retained, Following such a Ds
mutation, o dicentric chromatid was formed that had Sh Bz and x
in the short arms of the two terminally fused chromatids (the dicentrie
chromatid),. Continued breakage~fusion-bridge cycles resulted in
successive deletlions of these loci in somc of the descendent cells,
Consecuently, within the C Bz Wx sector subesectors of bzughdrgi were
present, inother type of varlesation was also present bug the
descrintion of the variegantion type2s will be postponed until lster
Wwhen correlations of the senic organization of this chromosome with
the variezation patterns can loglcally be derived.

The aberrant kernel was planted in the greenhouse in the winter
of 1947-48, No cytological examination was made of the plant arising
from this kernel for fear of injury, Secause the plant was very
early in maturing and because no other plants were svalledble for

crossing, only a self-pollination of tnis nlent was possible, The
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types of kernmels appearing on this self-nollinated ear are given in
table 3, The chromosomal and genlc constitution of the aberrant
chromosome 2 carrying I Sh 32 #x In this nlant has been determined
from an analysis of the plants arising from the kernels on this
self-pollinated ear, This analysis makes the types of kernels that
appeared on the sar readily interpretasble, 7lecsuse the kernels are
quite different from those arisin- in nrevious estudies, a sunnlementary
analysis giving the chromatids that could “e produced during melosls
in tris »lant and the tynes of gametes that will result accompanies
table 3, Thie plant had a normal chromosome 9 carrying ¢ ds sh bz wx d4s
wos tannd
and a Duplication chromosome 9 with wd =anad I}aad 3h Bz ﬁxAin each of
the two duplicated segments (see dlagram, table 3 supplement),
3ynapsis between the two chromosomes 9 usually occurs as siven In the
dlagran and the crossover percentases between the marked loel are
not reduced, as the genetlc analyslis of the Fp plants that were
heterozygous for this duplication will show, The "ds" desicnation
is meanincless with respect to the presence of any trus zllelic locid
It has heen ilnserted to make the constitutions easler to read at a
glance, Boenuse of the many possible classes of crossover chromatlds
that could arise in this plant, only the single crossovers between
the two chromosomes 9 following synapsis of the distal dupliecated
segment in the Dunlication chromosome 9 with its homologous segment
in the normal chromosome & are given In the supplement to table 3,
Double crossovers in the reglon between C and wx are relatively rare
and will be neglected at this polnt in the discussion, The sincle
erossovers, however, are freouent and are most Important in interpreting
the constitutions of the observed types of kernels. «lthoush it was

realized from the tynes of kernels on the self-pollinated ear that



Table 3

[ g P2
Types of kernels appearing on selt-pollinaﬁggnﬁof Plant 4306

wd I Ds Sh Bz Ax Wx Bz Sh Ds”

Constitution: g —— -

5.

Wa__C ds sh bz wx 4s

At ac

I kernels C kernels
I 8h ¥Wx 81 C Sh Bz ¥x 4
1 Sh #x-wx é C Bz~C bz, Sh-sh, Wx-wx 3
I~C Bz=C bz, She~sh, Wx-wx 73 C sh bz wx 89
I« Bz, Sh Wx
I Sh wx 4 Total : 274
I-C Bz~C bz, Sh~sh, wx 10 178 I: 96 C
I sh wx 2 168 Wx : 1086 wx

I bz~C bz, sh wx 1




Supplement to Table 3

Types of chromatids produced by plant 4306. Nonecrossover and single cross-over

chromatids resulting from the usual type of synapsis. The expected appearance of

the kernel if combined with a C sh bz wx ds chromosome in Ac ac ac or ac ac ac
constitution

v

o T
‘ A} ¥ "l 'l 'l \}' NN
g ID ax Zile*

e

}"EWMWWMEW&—;sh bz wx 48 B
Z Appearance of kernel
‘Chromatlds
‘ ‘ » AS I«C BzeC bz, Sh, Wx-wx
Non-crossovers I De Sh Bz #x #x Bz Sh Ds g
Duplication ac I Sh #x
C ds sh b2 wx 435 Ae¢ and ac C s8h bz wx
normal
I ds sh bz wx ds Ae¢ and sc I sh wx
normal
Region 1 ' .~ Ac C Bz-C bz, 3h, Wx-wx
c DaStha’x‘e’?szSth\
Duplication ac C Sh Bz Wx
\ Ac I bz=C bz,sh wx
Region 2 I Ds sh bz wx ds —
normal ™~ ae I sh wx
Ac C Bz-C bz, Sh, Wx-wx

C ds Sh Bz Wx Wx Bz 5h Ds
Duplication ac

2

Sh Bz #x




Supplement to Table 3 continued

A

. _ Ao I bz~C bz, 3h wx
Region 3 I Ds Sh bz wx ds
normal N ae I Sh wx
. Ao C Bz~C bz, Sh, Wx-wx
C ds sh Bz Wx Wx Bz Sh Ds ~
Duplication N ag C Sh Bz Wx
. Ao I-C Bx=C bz, Sh wx
I Ds 3h Bz wx ds N
Region 4 normal ac I 3h wx
L., AeC C Bz~C bz, Sh, Wx-wx
C ds sh bz #x Wx Bz Sh D“i
Duplication ac € 8h Bz Wx
\ - Ae I«C Bz~C bz, Sh, Wx-wx
I Ds 3h Bg Wx ds
Region 5 normal N ae I Sh Wx
L AC C Bz-C bz, Sh, Wx-wx
C ds sh bz wx #x Bz Sh Ds(
Duplication ac C Sh Bz @x
Reglon a ) 1 Ac I-C Bz=~C bz, 3Sh, Wx-wx
Not considered Wa I Ds 3h Bz #x ¥x Bz Sh Ds
in table Duplication N ae I Sh wx
wd C ds sh bz wx ds Ae¢ and ac 2 sh bz wx

normal
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(1) a D8 locus had been transposed just to the right of the I locus
and that (2) some chromosomal aberration involving the region to
the right of the I locus had likewise occurred, the exact nature of
the averration was not clearly understood from the analysis of thils
eaT alone,

To obtain exact information on the aberration that oeccurred and
its possidle relation to a transposition of Da, some of the kernels
in the various classes represented in table 3 were planted in the
summer of 1948 under culture number 4628, With respect to Wd or wd
and Bz or bz, the types of plants arising from these various classes

of kernels are given in tadble 4,

3, Cytologiocal examination of plants in culture 4628,

Cytological examination was made of a number of plaents in the
various subeclasses of culture 4628, The sporocytes in some of these
plants gave very poor figures, Those in which the constitution of
ohromosome 9 wes clear and readily analyzabdble are summarized in
table 5, In subecultures D and E, the majority of plants probably
had the same genic as well as chromosomal constitution as the mother
plant, 4ll the examined plants had one normal chromosome 9 and a
chromosome 9 with a duplication of a mid~segment of the short arm,
This duplicated segment was inserted into the short arm, Homologous
synaptic association of the short arm of the normal chromosome 9 with
the short arm of the Duplication chromosome 9 usually occurred slong
the distal two~thirds of the arm, & loop configuration iIn the
Duplication chromosomes 9 was present, Its position varied in the
different sporocytes but it was usually close to or within the deep~

staining recion adjacent to the centromere, None of this proximal



Tabdble 4

Appearance of plants in culture 4628 obtained from selected grmwrra—nf kernels on self-
pollinated ear of plant 4306 (table 3)

Sub-culture Appearance of Xernel Tumber of
desig~ in each sub=culture kernels Appearag:gmo§e¥;2§:s ariaing
natlons from which plants arose planted
A I-C Bz, Sh Wx 1 0 No shoot developed; onl “roots
B 1 Sh ¥xewx 2 2 white seedlings (wd/wd)
c I Sh Wx 20 17 %4, Bz : 1 white : 2 no zermination
D J-C Bz-~C bz, Sh-sh, WX wx 15 15 w#a, Bz
{Many C bz wx areas)
E 1-C Bz-C Bz, 3h-sh, ¥x-wx 10 8 WwWd, Bz : 1 white : 1 no germination
(Pew C bz wx areas)
¥ I shwx 2 2 #4, Bz
G I-C Bz«C bz, Sh-sh, wx 3 3 wWd, Bz
(any C bz areaas
(Pew C bz areas)
I I sh wx 2 2 #a, bz
J I bz-C bz, sh wx 1 1l #d; dled in seedling stage
K C 8h Bz ¥Wx 2 2 Wa, Bz
L C Bz~C bz, Shesh, Wx~wx 2 2 dd, Bz
M C sh bz wx 20 6 dd, bz




Table 8
Constitutions of chromosomes 9 in plants of culture 4628 based

upon examination of sporod:ytes at pachytene.

Plant Number Constitution of chromosomes © Constitution of

in examined plant plant from pollen
examination

4628C~ 9 2 Duplicationg chromosomes Ax dx

4628C=17 1 Dupliocation cwroweosomed Ax WX
]l Normal . *

4628D=10 1 Dupliocation w o ix wx
1 Normsal} - .

4628D-11 1 Dunlieation " “ Ax wx
1 Normal - "

4628D=12 1 Dupliecation ¥x wx
1 Normal

4628E~ 8 1 Dupliocation Ax wx
1 Normal

4628F~ 1 2 Normal ' WX WX

46268F- B £ Normal WX WX

4828G- 1 £ Normal WX WX

4628G~ £ 2 Normal WX WX

4628H~ 1 2 Normal wx wx

46288~ 2 2 Normal wxX wX

46281~ .1 1l Dupliocation Hx wx
1 Rormal
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deep-gtainins re:ion, however, was included in the dupliocated
segment ,

Plant 4628C-9 was homozygous for the chromosome 9 with the
duplication. 7y comparative measurements of the short and long
arms of chromosome 9 in this plant and from the appearance of the
chromomeres within this arm, it was apparent that the duplieation
was composed of a segment approximately ecuivalent in length to a
third of the normal short arm, It was composed only of the smaller
chromomeres characteristic of the distal twoe-thirds of the normal
short arm., It was concluded (1) from the chromomere constitution
in the plant homozygous for this duplication, (2) from the synaptic
phenomena in the heterozygous plants and (3) from the genic and
chromosomal constitutions of the Pp populatlon that the duplicated
segment was composed of a seciion of the middle of the short arm of
chromosome 9 and of a length approximately one-third of this arm,
This segment hed been inserted into a normal short arm, This may be

diagrammed, without reference to order of genes, as follows:

Normal chromosome @ short arms .
v 9- 3 er \,4,4{" o ang

- e e — ,.‘-_ — e e _‘-_‘,A.i- e .. -y e Q.;w%mm;.

Duplication chromosome 9
?ﬁcrt arm: 2 3¢ } am&hwﬁﬁ

e o R e ". — e — — \-_“ ’ D‘ i .

PN

Plant 462811, arising from a kernel having a cross-over ik
chromatid, was heterozysous for the Duplication chromosome 9.
Synaptle behavior between the normal and the Duplication chromosome
9 was similar to that described for the heterozysous plants in

sub-cultures D and E, The plantes in sub-cultures ¥, G and H, on
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the other hand, had two morphologically normal chromosomes 9, XNo
abnormalities of any kind could be seen in the chromosomes 9 of
these plants., In all of these plants, however, the I, Ds, Sh and
Bz loci in the normal chromosome 9% had originally been loosted in
the Duplication chromosome 9 of the mother plant,

A genetic asnelysis of the plants of culture 4828 has made 1t
possible to state (1) the genic composition of the two identical
segments in the Duplication chromosome 9, (2) the order of the genes
in each sesment and (3) the probable event that occurred in a cell
of plant 41080-} whioch produced the duplication and the transposition
of a D8 locus from its stendard position to a position immedimtely
to the right of the I locus, The purpose of the following deseription

is to give the evidence that allows these conclusions to be drawn,

4, The genetlc analysis of the plants In culture 4628, (a), Sub=-

culture C.

Pollen examinations were made of a number of plants of culture
4628 (table 6), This was particularly important in subeculture C in
order to select those plants that could be expected to be homozygous
for the Duplication chromosome 9., These plants should be i#x ¥Wx.
Only 3 Wx Wx plants were present in this sub-culture, Because plant
C=9, a #ix Wx plant, had also been examined cytologically, it was
selected for tests to determine the types of variegation patterns that
the Ds locil in the Duplication chromosomes ¢ would produce, This

plant was crogsed to the following female plants:



Table 6

#x and wx constitutions in plants of culture 4628 based on

pollen examination

Subegulture #x WX* Wx wx wx wx Appearance of kernels from
whioch plant arose

M

c 3 14 0 I 8h vx
D 0 3 0 I «C Bz -~ C bz, Shesh, Hx=wx
E 0 1l 0 I «~C Bz -~ C bz, Shesh, ixewx
(Lew C bz areas)
r 0 0 2 I 8h wx
G 0 0 3 I1-C Bz ~C bz, Shesh, -Wx
B 0 0 2 I « C Bz, Shesh, wx
(few C bz areas)
I 0 0 2 I sh wx
K 0 2 ¢ C 8h Bz wx
L 0 2 0 C Bz -« C bz, Shesh, ix-wx

* All 3 plants had a few, small, partially filled wx staining
pollen grains, This 1s to be expected from Na2 mutetions (see
Annual Report, 1948),



-8~

(1) ¢ sh bz wx ds, ac ac

(2) C sh bz wx ds, Ac ao

(3) ¢ sh Bz wx ds, ac¢ ac

(4) C 8h Bz wx Ds / C 3h Bz wx Ds, Ac Ac
(5) C Sh Bz wx Qs/ C Sh Bz wx Ds, ac ac

#hen crossed to C sh bz wx ds ac female plamts, two types of
kernels appeared on the ears in equal ratios, One was I 3h wx
and non-variegated, The other tyne of kernel was variezated (table
7-a), All these variegated kernels had sestors that had lost the
I locus, ifany of the sectors were C Bz Wx in phenotype but within
the sector varlagetion for C bz was present, These C bz areag were
all wx, Within the C Bz sectors there were often large wx areas
that were definitely Bz and not bz, This 1s important, as will be
indicated later. There were also some C bz wx sectors, not within
or assoclated with the C Bz sectors, It was evident that two types
of events were occurring in these kernels, 3Both involved loss of
the 1 locus but one gave the C Bz #x sectors with C bz wx and Bz wx
areas within them and one gave C bz wx seoctors directly, Murther
analysls has made 1t clear that these two sevarate types of varie-
gation are associated with the presence of two Ds loci in the
Duplication chromosome 9, one (Dsl) located Just to the right of
the I locus and one (Ds®) located to the right of the proximal
dunlicated segment. A De? mutation aceounts for the appearance of
the independent C bz wx sectors; a ped mutation gives rise to the

C Bz #x sectors with a secondary type of warlegation within them,

as described above; (QM \"é- W'Qﬁm"‘&” &“"‘M {fuo@ctp CL%&QM
fotlousing 0 (ewualion o) tho diesulini dlowialid &
mxam ).



Table 7-a

1 P v&v .
C sh bz wx ds ac 9§ x &£.28 Sh Bz 7x ¥x Bz Sh ps? A0 ac &
I Dsl 3h Bz #4x Fx Bz Sh Dag

Plant 4628C~9

Kernel types

Cross I sh #x I-C Ba~C bz; Shesh, ix-wx*
4361-56 x 4628C-9 222 212
4363-10 x " " 18 1é
4362C-6 x " " B73 236

Totals 513 484

* See text for accurate desoription of veriegation.



Table 7=-b

¢ sh Dz wx dms ac ¢ x 4628C-9 o

Kernel types

Colorless
Cross Ggiqﬁiesa Sh-sh
WX=WX

4347=19 x 4628C-9 180 la¢




Table 7«c

C sh bz wx ds, Ac ac 9 x 4628C~0

s“a&\/
not obviously N Odds
variegated Speckled A¢ ac ae
{Ae Ac Ac and (Ac aAc ac) type
ac ac ac)
4462C~-11 x 4628C-9 190 121 140 /-
X
4462c-1 x " " 171 115 110 1 ¢ sh Bz Wx
non-varie-
gated
Totats 36l &3 _ &50

% Some of the kernels in this ocolumn have a few small C areas or a

few specks of C.

? T iy LR Y g -
EN Qﬁi{w4$rwihiﬂﬁ SR 12~§?r%\QUA%MﬁVJy1%{—
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Table 7-d

C Sh Bswx Ds / C 3h Bz wx Ds, Ac Ac § X 4626C-9 d

1 Wx I-C, #x-wx 'I-C, Wx-wx

Cross not obviously
variai;—ated Ac Ac ac type i¢ ac as X
4380B-6 x 4628C-9 25 36 B |

!
'

e
¥ S tpal n De Jeus o ouplau el (s W%Z
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The evidence obteined from this cross alone is not sufflclent to
establish thg:§:§:titutions of the chromosomes 2 in this plant
(4628C~9) as given in table 7-a, The analysls of the other plants
in culture 4628 allows théfgggﬁtitutions of the chromosomes 9 in
this plant to be designated with a high degree of certainty, The
constitution of the Dupliocation chromosomes 9 are, then:

I psl Sh Bz #x Wx Bz Sh Ds®,

That no C locus was present in the duplication chromoscme 9
was indicated from the oross of 4688C-3 to ¢ sh Bz wx ds ac female
plants (table 7-b), All of the kernels resulting from this cross
were colorless, NO colored spots Or areas were seen in any of then,
Half of them, however, were ./x - wx variegated, as expected, If a
C locus had been present to the right of Dsl, then its presence
should have been detected in the #x « wx variegated kernels on this
ear, It seems reasonable to conclude, therefore, that no C locus
was present in the Duplication chromosome 9, That none should be
present willl be indicated when the projected event that gave rise
to the duplication is digcussed,

Plant 4688C~9 was crossed to a C sh bz wx ds, Ac ac female
plant, table 7=¢, If plant 4628C«9 were ac ac in constitution, as
the evidence in tables 7-a and 7-b indlcate, the endosperm constle
tutions of the kernels represented in tadble 7«0 should be 1 Ac ic Ac
I Ac Ac ac ¢ 1 Ae ac ac : 1 ac ac ac, Responses of the Ds loel to
Ao dosage would determine the classes of kernels appearing on this
ear, The ratios of classes, with respeoct to variegation pattern,
in table 7«c¢, are those that could be anticlpated, The observations
sugpest that some of the ac ac A¢ constitutions allow a very light

aveckled pattern of varlegatlion to appear--a few very late Ds muta-
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tions were ocourring in some of these kernels, Table 7-4 gives the
tyves of kernels obtained from the cross of 4628C-9 to a C 3h Bz wx Ps
C 5h Bz wx Ds, ic Ac (allelic positions) female plant, again, the
classes of kernels appearing on the ecar following this cross are in

agreement with the projected constitution of the male parent,

{(b), Sub=-culture D

The tested plants in subeculture D were all heterozysous for the
Tuplicetion chromosome 9., The selection of this class of kernels
from the self-pollinated ear of plant 4306, would suggest that they
micht have similar chromosome and zenic constitutions as the mother
plant. Two of these plants were orossed to ¢ sh bz wx ds ac female
plants, The results of these crosses are given in table 8, Because
of the many classes of kernels that could appear following this oross,
a supplement to table 8 has been included to show the types of
chromatids that these plants could produce, if they had the glven
chromosome 9 constitutions, The types of chromatids are the same as
those that have been considered for the parent plant, (Supplement to
table 3), In these crosses, however, a direct test for the presence
of these various types of non-crossover and crossover chromatids is
avallable, It may be seen from the supplement to table 8 that
erossing over would produce morphologically normal chromosomes 9
having a transposed Ds loocus. The constitutions of these chromosomes,
in the single oross~-over classes, would be: I De' sh bz wx, I Ds‘Sh bz wx
and I Ds'Sh Bz wx, The varlegation pattern that each of these chromo=
somes would produce in the cross to C sh bz wx ds is apparent, They
appear in table 8 under the designated headings I bz~C bz, sh, wx,

I bz=C bz,3h=-sh, wx and I=C Bz~C bz)sh-sh,wx, respectively, If plants



Table 8

1 e s
C ds sh bz wx 4s

5558 Cioas i — ;
Kernel type p < x x x Totals
4628D-10 4628D-10 4626D~11 4628D~11

I sh wx 38 55 37 70 200
I-C Bz=C bz, Sh¥, Wxewx 18 27 40 59 142
T 3h wx 22 29 13 30 ol
I-C Bz~C bz, 3hjy wx 8 leé 19 33 76
I bz«C bz, Sh, wx 1 1 1 0 3
I sh wx 3 8 2 8 18
I bzeC bz, sh wx 1 3 2 8 12
C 8h Bz Wx 20 16 1s 27 79
C Bz«C bz, 3h, Wxewx 10 K4 ? 19 43
C 3h Bz wx 0 0 b 2 3
¢ sh bz wx 87 115 108 - 210 500

Total kernels 1170

* The 3hesh variegation will not be indicated in the table but may
be understood to be present.
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Supplement to Table 8

Types of chromatids produced by J plants in table 8, Only single cross—overs in designated
synapsed reglon considered.

\ X 3
oy y 5
Ipsl shBe Vv  ax ¥ 9z Bz Sh Ds>
4 O~ - -

A

O
Appearance of kernel
in Table 8
_ Ae I-C Bz«C bz, 3h, ix-wx
Ron-crossovers I psl sn Bz #x ¥x Bz Sh Ds? “ ’ '
Duplication ace I sh wx
C 48 8h bz wx ds Ac¢ and ac C sh bz wx
normal
Cross-overs I d4s sh bz wx ds Ae¢ and ac I sh wx
normal
Region 1
AQ C Bz~C Dz, Sh, Wx-wx
¢ Dsl 5h Bz Wx Wx Bz Sh Ds® L T
Duplication ac C 3h Bz Wx
1 - A0 I be~C bz, sh wx
Crossovers I D+ sh bz wx ds
NHormal ~ ac I sh wx
Region 2
C ds Sh Bz #x Wx Bz Sh De® ~ o O Bas0 bx, Sh, Wa-wx
Duplieation =~ ae C 8h Bz Wx




Supplement to Table 8 continued

Crossovers 1 - Ac I bz~C bz, Sh, wx
I Ds* 3h bz wx ds
Region 3 Normal N ac I Sh wx
_ Ao C Bz~C bz, 8h, JVx-wx
C ds sh Bz @x ix Bz Sh Ds® [
Duplication ac C Sh Bz dx
Crossovers Ao I-C Bz~C bz, 3h, wx
1 psl Sh Bz wx ds - ’ ?
Reglon 4 Kormal N ac I Sh wx
, 2 - Ao C Bz~C bz, Sh, VWxewx
C ds sh bz #Wx Wx Bz 3h Ds
Duplication N ae C Sh Bz Wx
Crossovers . Ae I-C Bz-C bz, 3h, Wx=wx
I psl sh Bz ix ds
Region 5 Normal N ac I sh Bz ix
2 EY ¢ Bz-C bz, 3h, x-wx
C ds sh bz wx 4ix Bz 3h Da” —~
Duplication N ac¢ C Sh Bz #x




